Rationale: HIV-related lymphoma, especially non-Hodgkin lymphoma, is one of the most common malignant tumors in HIV/acquired immune deficiency syndrome (AIDS) patients. Autologous hematopoietic stem cell transplantation (AHSCT) for the patients with Burkitt lymphoma (BL) is needed to be further explored.
Introduction
HIV infection significantly increases the risk of cancer and is the strongest risk factor for lymphoma. Even in the era of highly active antiretroviral therapy (HAART), lymphomas developed in 2.1% of these patients, of which Burkitt lymphoma (BL)
accounted for approximately 11.8%. [1] Patients with HIVrelated BL currently received standard therapeutic regimens and achieved outcomes comparable to those of non-HIV-infected individuals. [2] [3] [4] But the role of autologous hematopoietic stem cell transplantation (AHSCT) remains unclear, especially in the absence of long-term follow-up after transplantation. In this paper, we report a case of gastric BL with acquired immune deficiency syndrome (AIDS) treated with AHSCT. Patient has provided informed consent for publication of the case.
Case report
A 57-year-old man was admitted to our unit with intermittent upper abdominal pain, black stool, low-grade fever (37.5-38°C) and weight loss for >1 month. Weight loss was about 5 kg in the past month prior to admission. He had a history of diabetes and was treated with oral Metformin and a history of unsafe sexual contact. Physical examination revealed mild tenderness on the upper abdomen. After admission in January 2013, laboratory examinations were performed. Liver and kidney function were normal with decreased albumin (29.2 g/L). Fecal occult blood was positive and hemoglobin was 8.0 g/dL. C reactive protein (23.1 mg/L) and erythrocyte sedimentation rate (46 mm/h) were slightly elevated. Antibody to Epstein-Barr virus (EBV) was positive with undetectable EBV-DNA level. Abdominal ultrasound showed a small amount of ascites. During hospitalization, HIV antibody confirmatory test was positive with CD4-positive T lymphocyte (CD4+T) cell count 367 cells/mL and the plasma Consent for publication: Informed written consent was obtained from the patient for publication of this case report and accompanying images.
HIV viral load 7500 copies/mL. Gastroscopy revealed multiple giant ulcers in the fundus and body of the stomach with the surrounding being uplifted and the middle being concave ( Fig. 1 ). Histopathological examination revealed that the tumor cells were of medium size, round nucleus, basophilic. Phagocytes devouring cell debris were scattered among the tumor cells, conferring a "starry-sky" appearance. Immunohistochemical examination revealed the pathologic cells expressed CD20, CD79a, had a Ki67 index >90% and were not reactive for CD45RO, CD5, CD23, bcl-2, and Cyclin D1. Positron emission computed tomography (PET-CT) showed the wall of gastric body and antrum was thickened diffusely with multiple lymph nodes in the bilateral neck, fossa axillaris, and inguinal. Bone marrow smear and cerebrospinal fluid showed no abnormalities. On the basis of the above findings, the final diagnosis was HIV related gastric BL.
HAART using Tenofovir, lamivudine, and Efavirenz and symptomatic treatment were started after the admission. Two weeks later, the patient received chemotherapy with rituximab plus etoposide, prednisone, incristine, cyclo-phosphamide, and doxorubicin (R-EPOCH) regimen (rituximab, etoposide, predni-sone, vincristine, cyclophosphamide, doxorubicin). During chemotherapy, methotrexate was given to prevent central nervous system involvement. After 4 courses of R-EPOCH treatment, the masses in the gastric fundus and body and enlarged lymph nodes disappeared completely reassessed by gastroscopy ( Fig. 2 ) and PET-CT, respectively. Subsequently, the fifth course chemotherapy with R-high-dose CTX regimen (rituximab, high dose cyclophosphamide) was given for mobilization and autologous hematopoietic stem cells (HSCs) (PBMCs 4.37 Â 10 8 /kg and CD34+ cells 2.06 Â 10 6 /kg) were collected successfully. After sixth course R-EPOCH regimen, the curative effect was evaluated as complete remission. HSCs (autologous hematopoietic stem cells) were transfused after pretreatment chemotherapy with R-BEAC regimen (rituximab, carmustine, etoposide, cytarabine, cyclophosphamide) in September 2013. Neutrophil implantation time was 11 days, and platelet implantation time was 16 days. CD4+T cell count fluctuated during chemotherapy and before and after transplantation (ninth month) and HIV viral load was steadily below the lowest detection after 3 months of antiviral therapy (Fig. 3 ). Until the last follow-up, the patient had tumor-free survival for >6 years. 
Discussion
Lymphoma is still one of the leading causes of cancer-related death among patients with HIV infection in the era of HAART and BL is a very aggressive subtype of non-Hodgkin lymphoma that occurs with higher frequency in patients with HIV/AIDS. [1] In this article, the patient was given HAART firstly. Two weeks later, no obvious adverse reactions were observed and then chemotherapy was started. After complete remission with 6course chemotherapy, AHSCT was performed. The patient has survived for >6 years without tumors by this time.
The best time to combine chemotherapy with HAART is still uncertain. The use of antiviral drugs before or during chemotherapy was supported. The advantages include increasing the immune function, enhancing the tolerance and response to chemotherapy, and improving the survival and prognosis of the patients. Virologic and immunological response acquired by HAART is an important independent prognostic factor. [5] However, the interaction between chemotherapeutic agents and antiviral agents should be fully considered during treatment.
For HIV related BL, it was shown that treatment with shortcourse, high-intensity, multi-agent chemotherapy could result in substantial rates of durable remission and treatment-related toxicity and mortality did not seem to be appreciably increased. [6, 7] These data helped for further investigation of intensive therapy for patients with HIV-BL. Dunleavy et al [8] had reported that R-EPOCH regimen had a very good therapeutic effect on BL. From this text, R-EPOCH regimen could also be safely and effectively administered in the patient receiving HAART. In addition, R-CODOX-M/IVAC (rituximab, cyclophosphamide, vincristine, doxorubicin, high-dose methotrexate/ ifosfamide, etoposide, and high-dose cytarabine) had been evaluated prospectively in a multicenter BL trial and the 2-year overall survival rate for patients with HIV-related BL was 69.0%. [9] From the above, both of the 2 regimens are effective in most HIV related BL. Moreover, the addition of rituximab was not associated with additional toxicity and was associated with improved overall survival and progression-free survival. [10] Several prospective trials in the 2000s have demonstrated the safety and efficacy of AHSCT in HIV-positive patients. [11] Recently, a cooperative group study has been reported and outcomes of AHSCT for HIV-positive lymphoma patients were not different from matched controls without HIV infection. [12] In this case, CD34+ stem cells were successfully collected after mobilization chemotherapy and neutrophil and platelet implantation time was similar to those without HIV infection, which was consistent with previous literature. [12] [13] [14] It is suggested that HIV infection and the use of HAART do not affect collection quantity and implantation of HSCs.
In this case, after treatment with HAART, the HIV viral load gradually decreased to an undetectable level. There was no active HIV replication during the chemotherapy period or even after AHSCT which was consistent with Cillo report. [15] It was suggested that chemotherapy or AHSCT for HIV-1 related lymphoma in the context of continuous HAART had little impact on HIV replication. The CT4+T cells decreased temporarily during chemotherapy and transplantation and then returned to normal levels quickly. In multicenter 0803/AMC 071 study, the CD4+T cell returned to pre-transplantation levels 60 days after AHSCT. [12] Similarly, HIV infection and the use of HAART do not affect immunological reconstitution after transplantation.
In conclusion, this patient is the first reported case of HIVrelated BL treated by AHSCT in China and achieved long-term disease-free survival through chemotherapy combined with AHSCT. The therapeutic processes have a reference value for peers of relevant specialties.
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